1/14 














> 




< 






Q 


w 


a 


H 




5 



o 



Q 

a 



O 

5c 



Q 
O 













Q 


Q 


O 

a 


a 









!§§§ 



\7 



a 



Q 

a 



o 

Q 
O 



oo 



Q 



< 









W 




Q 


Q 


CO 


O 


o 




> 



o 




a 



o 

O 




2/14 




d 

i— i 



H 
< 

I— I 

O 
H 

Oh 

5 



3/14 

INTERRUPT CONTROLLER 



MICROPROCESSOR 



RECEIVE INTERRUPTS 

I 



IDENTIFY INTERRUPT 
OF HIGHEST PRIORITY 



-200 



-202 



SEND IRQ 
TOuP 




206 



208 



STORE 
INTERRUPT IN 
INT VECTOR 



i 



PERFORM NORMAL 
PROCESSING 


216^ , 




RECEIVE IRQ 




^220 


SAVE CONTEXT 




x-222 
' ( 


READ INT 


_VECTOR 




^-224 

r ( 


PROCESS 


INTERRUPT 




FIG. 3 



READ INT, IF ANY, 
STORED IN 
INT VECTOR 



NO 



238 



2\_ 



RESTORE CONTEXT 
AND RESUME NORMAL 
PROCESSING BEFORE 
NEXT INTERRUPT. 




YES 



YES 



236 



RETRIEVE VECTOR 
FROM STACK AND 
RESTORE CONTEXT 



4/14 



oo 
O 
co 



PQ 
> 
pq 



o 

O 

co 



o 
co 



o § 

H 2 

W U 

> PQ 

r I J 

b w 

2 



H 

2 
o 

2 

Oh 



w 

t— 3 

o 



o 



On 

CO 



CO 

o 

co 



i— 1 
> 

pq 
1-1 



i—l 
> 

pq 



pq 

t— I 

HQ 

PQ 
> 
PQ 
1—1 

H 

Oh 



pq 



O 
CO 



</3 



J 1 

PQ 
> 
PQ 
i— 1 



ON 

pq 
> 
pq 

I—] 



PQ 
o 

»— ( 

I—l 

oo 

i—3 
PQ 
> 
PQ 

H 



PQ 



O 
co 



t-Q 
PQ 
> 

PQ 
>— 1 



N 44 

i—l 
PQ 
> 
PQ 
.-1 



CN 
II 

i—3 
PQ 
> 
PQ 
»-Q 



CO 



S 

CO 

I 

CN 

J 

PQ 
> 
PQ 
i—l 



pq 
o 

OO 

HQ 

PQ 
> 

pa 

hQ 

H 



as 
co 




i—l 
PQ 
> 

i—l 



o 

CO 



CO 

Pi 
O 

O 

PL) 
> 



CO 

H 

OO 



PQ 
> 
PQ 
i— 1 



PQ 

a 

i-Q 

oo 

PQ 
> 
PQ 
i— 1 

H 

Plh 

5 



PQ 
H 



hQ 
PQ 
> 
PQ 
wQ 



CO 



CO 



o 
o 

CO 



OO 

co 

28 



■ s 

o 
2 



i 



< 



o 
2 

PL, 



2 
o 

2 

Ol, 



I 



o H 

y o 
2 

Oh 



a 

P-H 



O 

o 



5/14 




7/14 




8/14 




9/14 



ISR 
level 

main 
program 



0 1 



5 6 7 



save main program context 



a level 2 ISR 



read intvector and jump 
save level 2 ISR context 



a level 5 ISR 
jump 



a level 3 ISR 



save level 3 ISR context 



read int_vector and jump 



read int_vector and jump 



a level 4 ISR 

read int vector and return 



restore level 3 context 

read int vector and return 



a level 2 ISR (cont.) 



restore level 2 ISR context 



read int vector and return 



restore main program context 



FIG. 9 



10/14 



ISR 
level 



main 
program 



0 1 2 3 4 5 6 7 



save main program context 



a level 2 ISR 



read int_vector and jump 
save level 2 ISR context 



a level 5 ISR 



jump 
< — 



a level 4 ISR 



jump 
< 



a level 3 ISR 



read int_vector and jump 



read int_vector and jump 



read int vector and return 



a level 2 ISR (cont.) 



restore level 2 ISR context 



read int vector and return 



restore main program context 



FIG. 10 



11/14 



BCLK_phi2 JlfLTLn- "JIJIJ] " 



int_src_4 
int_status[4] 

int_4 

int_vector[31:0] 

ISR_ 
request[7:0] 

in_service[7:0] 

IRQ 

BA[31:0] 



-TU1 JUW-D 




in_stack[7:0] 



BWRITE_phi2 



save 
context 



source 4 ISR 



source 2 ISR 



restore 
context 



12/14 



BCLK^hi2njifm--jijLrLn JiJi---JirLrLn---Ji--_n--_n---Ji 

■ 

int_sync[4] 



int_status[4] 



int 4 




int_vect or[3 1 :0] 

ISR_req uest[7:0] 

^ 00000000 )C ! oooioooo 



in_servi ce[7:0] 
IRQ 

BA[31:0] 

BWRITE 

int_status[6] 
int_6 

int_stack[7l0] 



save 
context 



source 4 ISR 



ISR4 



FIG, 12 



13/14 



BCLK^juifLrLpL jmrLTLTL JUi_rLp_rLrL sltl _n_ 



int src 4 



ji 



int_status[4] 

int_4 
int src 2 



int_status[2] 
int 2 



level_4 - 
_status - 

rr_pointer 

source - 
select ■ 



0x00000000 



Jl 



") ( 0x00000010 j) ( 



^ ( source~4 



source 4 vector 



intvector NON- VECTOR ■ )( ^ 
i i i i i 

rcquect OP 0000 ' 00 X 0001000° 



in service 



IRQ 



BA 



B WRITE 



K 



00000000 



0x00000014 



0x00000004 



■ 27 



source 2 



i source 



vector 



00010000 



int vector int clr int vector int clr 



29 



0x00000000 



X 



NON-VECTOR 



00000000 



00000000 



XX 



int vector 



save 
context 



source 4 ISR 



source 2 ISR 



restore 
context 



FIG. 1 3 



14/14 



int sfc 0 



IRQMASK 



FIQMASK 



<3^ 



reset 



vdd 


ares 

D 




vdd 


Q 

clk_en 




edge 


^ aset 






gnd 



L 



async_pulse 



async_pulse_0 



On 



async_pulse_l 



EDGE DETECT 



D 






D 


Q 






Q 


A 




A 



o 



sync_pulse 
bclk 



I 





powerup_int 
-► 



(TO clk_power_ctl) 



FIG. 1'4 



